The Mindray CAL 8000 is a cellular analysis line that consists of the BC-6800, an automated hematology analyzer, and the SC-120, an automated slidemaker/stainer. We evaluated the performances of the BC-6800 and the SC-120.
| Evaluation of the SC-120
The quality of blood films prepared by the SC-120 was macroscopically and microscopically scrutinized by two technologists following the CLSI guideline H20-A2. 4 Blood films were judged as acceptable or unacceptable by two technologists.
High WBC counts with many atypical lymphocytes and smudge cells (51.36 × 10 9 /L, a case of chronic lymphocytic leukemia) and extreme low WBC (<0.05 × 10 9 /L) counts samples were selected to perform carry-over testing. The high WBC specimen was run first, followed by the low WBC specimen. This combination was run two more times. Five fields of view in the working area were randomly selected and microscopically assessed at 100× magnification. In this case, carry-over was defined if an atypical lymphocyte or smudge cell was found in the working area of the low WBC count sample.
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Five samples without abnormal cells were selected to evaluate the repeatability of the SC-120. Ten consecutive blood films were prepared per sample, and two technologists performed 200-cell WBC differential counts on every blood films. The mean, standard deviation (SD), and coefficient of variation (CV) were calculated for WBC differential parameters. 6, 7 Results were defined as acceptable if the calculated SD of the neutrophil population was <6, the lymphocyte population <5 and the monocyte population <3.
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A WBC differential count including abnormal cells and RBC morphological assessment of the SC-120 was analyzed. Two experienced observers performed morphological film review and 200-cell WBC counts on the manually prepared films and automated films by the SC-120. A 400-cell WBC differential of two blood films was compared using 95% confidence intervals of 400-cell counts were calculated according to the CLSI guideline H20-A2. 4 If 95% confidence interval for intercept includes value zero or 95% confidence interval for slope includes value one, there is no constant difference or proportional difference between two methods. A 400-cell WBC differential count included abnormal cells such as blasts, immature granulocytes, atypical lymphocytes, and NRBCs. RBC morphological assessment was performed in size, shape, and pallor based on the ICSH recommendations. 8 Abnormalities of RBC shape were noted as "present," and the results of two blood films were compared.
| Statistical analysis
For evaluation of the BC-6800, correlations of the Sysmex XE-2100 and manual differentials with the BC-6800 were calculated using Microsoft Excel (Microsoft, Redmond, WA, USA). Sensitivity, specificity, and efficiency of flag performance were determined based on microscopic examination of blood films according to the CLSI recommendations.
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| RESULTS

| Evaluation of the BC-6800
The results of the comparison of the BC-6800, XE-2100, and manual differential are presented in Table 1 . The CBC with leukocyte differential counts of the BC-6800 is strongly associated with the Sysmex XE-2100. The BC-6800 and manual differential are also strongly associated with leukocyte differential counts, except basophil% (r 2 =.25).
By microscopic examination of blood films, 22 samples showed more than 1% blasts. Fifty-five samples with more than 1% immature granulocytes, eight samples with more than 5% atypical lymphocytes, and 21 samples with more than 1 NRBC/100 WBCs were identified.
The flagging performance of the BC-6800 and the XE-2100 were comparable. The BC-6800 was more efficient for blast and atypical lymphocyte flags than the XE-2100 while XE-2100 was more high efficient for immature granulocyte and NRBC flags ( Table 2) .
Five samples were diagnosed with malaria parasite infection by microscopic examination of blood films, the gold standard diagnostic method. The BC-6800 flagged infected RBCs among four of five samples, while the XE-2100 flagged only eosinophils in four samples.
| Evaluation of the SC-120
The macroscopic examination for length, transition, and margin yielded a low (<0.5%) unacceptable rate. All 408 blood films secured an acceptable working area. Eight blood films (2%) were deemed unacceptable due to drying artifacts. Twenty (4.9%) blood films had streaks, and stain precipitate was found in 20 blood films (4.9%) through microscopic examination (Table 3) .
There was no carry-over on the SC-120. No atypical lymphocytes or smudge cells were seen in the low WBC blood films, while about 150 atypical lymphocytes and 300 smudge cells were found in the high WBC blood films. Neutrophils and monocytes were also found in the high WBC blood films, not in the low WBC blood films.
The mean %, SD, and CV of three-part differential in each of the five samples were calculated for repeatability. The calculated SDs of all parameters were <2.
For comparability of WBC differential, scatter diagrams with regression lines (solid line) and Bland-Altman plots were drawn on a graph of manually prepared films versus automated films by the SC-120 (Fig. 1) . Regression lines were almost fitted to identity lines (dotted line), and intercepts and slopes were closed to zero and one.
Confidence intervals for the regression lines were dashed. On BlandAltman plot, mean of differences were all closed to zero and there were no definite bias although outliers were identified. The RBC shape was comparable between the manually prepared films and automated films by the SC-120, with high sensitivity (94.1%), specificity (97.4%), efficiency (96.3%), and AUC (95.8%).
| DISCUSSION
Manufacturers have developed automated hematology analyzers to measure parameters using electrical impedance, light scatter, or both.
They also produce automatic slidemaker/stainers that can rapidly make good quality blood films. Hematology laboratories apply their own criteria to increase clinical sensitivity by reviewing blood films although manual determinations are time-consuming and labor intensive. All of these set a goal of accurate and quick diagnosis without any omission. Achieving this goal starts with accurate automated hematology and good blood films.
We studied 408 samples using an objective protocol for evaluation of the Mindray CAL 8000. The CAL 8000 is a cellular analysis line that consists of the BC-6800, an automated hematology analyzer, and the SC-120, an automatic slidemaker/stainer. Our study showed that the CAL-8000 performed well for goal of hematology laboratories.
The performance of BC-6800 was comparable with the XE-2100.
The association between the BC-6800 and XE-2100 was good. Lippi et al. 9 reported similar results among the BC-6800, Siemens Advia 2120 (Diagnostic Solutions, Milan, Italy) and manual differentials.
Recently Ciepiela et al. MCHC are calculated using MCV, which is directly measured through the electrical impedance method. Therefore, MCHC values are more variable because the MCHC value has a narrower range than MCV.
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For the flagging performance on the manufacturers' default setting, flags of blast and atypical lymphocyte were more efficient with the BC-6800 compared with the XE-2100, while left shift flags were less efficient ( Table 2) . Although the BC-6800 was more specific than the XE-2100, it was less sensitive than the XE-2100 on blast and atypical lymphocyte. These results should be helpful for laboratory criteria when the hematology laboratories first set the BC-6800 up. We did not separate benign and malignant atypical lymphocytes in this study, 
